Altered responsiveness of hypertrophied rat hearts to alpha- and beta-adrenergic stimulation.
Inotropic responsiveness to alpha- and beta-adrenergic agents was examined in pressure-overload hypertrophied rat hearts. Pressure overload was induced in rats by abdominal aortic constriction. Three weeks post-constriction, hearts were isolated and perfused with buffer containing various concentrations of (1) calcium (2) isoproterenol (3) forskolin, or (4) phenylephrine. The change in rate of left ventricular pressure development (delta + dP/dt) with increasing perfusate calcium concentrations was comparable in hypertrophied hearts of aortic-constricted rats (AC) and hearts of sham-operated rats (SO). However, with isoproterenol or forskolin stimulation, inotropic responsiveness (delta + dP/dt) was 50% lower in hypertrophied hearts of AC. This was associated with significantly lower tissue cAMP levels. Beta-adrenoceptor number and affinity were unchanged in the hypertrophied myocardium. Maximum inotropic responsiveness to phenylephrine was also lower in hypertrophied hearts and was associated with reduced alpha-adrenoceptor numbers. The data suggest that altered inotropic responsiveness to alpha-adrenergic stimulation may, in part, be due to reduced cardiac alpha-adrenoceptor density. However, post-receptor mechanisms including alterations in cAMP metabolism may contribute to the reduced responsiveness to beta-adrenergic stimulation in hypertrophied hearts of AC.